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I. Introduction
On August 26, 1999, five solid (matrix: other) samples were received at the Quanterra Richland
Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned the
following laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific
IDs:

QESRL ID#
9D1RVGIO
9D1RVV10
9D1RWO10
9D1RW310
9D1RW810

BHI ID#
BOW517
B0W518
BOW515
BOW516
BOW519

MATRIX
OTHER
OTHER
OTHER
OTHER
OTHER

DATE OF RECEIPT
8/26/99
8/26/99
8/26/99
8/26/99
8/26/99

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gas Proportional Counting
Gross Alpha by method RICH-RC-5014
Gross Beta by method RICH-RC-5014
Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010
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Americium-241 by method RICH-RC-5080
Curium-244 by method RICH-RC-5080
Neptunium-237 by method RICH-RC-5009
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017

III. Quality Control

The analytical results for each analysis performed under SDG W02883 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments" section.

QC and sample results are reported in the same units.

IV. Comments

Gas Proportional Counting
Gross Alpha by method RICH-RC-5014:
The LCS, batch blank, samples and sample duplicate (B0W519) results are within contractual
requirements.

Gross Beta by method RICH-RC-5014:
The LCS, batch blank, samples and sample duplicate (BOW515) results are within contractual
requirements.

Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010:
The batch blank result is greater than the CRDL. The cause is unknown; possible contamination
from sample BOW518. The batch was reanalyzed with exception of sample B0W516. This
sample was analyzed in duplicate and had insufficient volume remaining for reanalysis. The
MDAs for the sample and duplicate results do not meet the CRDL due to a reduced volume

analyzed based on the original result for this sample. The detected activity exceeds the achieved
MDA, therefore the results are accepted. The elevated activity in sample BOW518 exceeded the

tracer level added and a recovery could not be determined. The sample was reanalyzed using a
reduced volume. The MDA for the reanalysis does not meet the CRDL, however, the detected
activity exceeds the MDA achieved. The data are accepted for reporting. Except as noted (for
the reanalysis batch), the LCS, batch blank, sample and sample duplicate results are within
contractual requirements.
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Americium-241 by method RICH-RC-5080:
The elevated activity in sample BOW518 exceeded the tracer level added and a recovery could
not be determined. The sample was reanalyzed using a reduced volume. The MDA for the
reanalysis does not meet the CRDL, however, the detected activity exceeds the MDA achieved.
The data are accepted for reporting. Except as noted, the LCS, batch blank, sample and sample
duplicate (BOW516) results are within contractual requirements.

Curium-244 by method RICH-RC-5080:
The MDA for sample B0W518 does not meet the CRDL due to sample matrix; a reduced aliquot
was used for analysis based on the initial failed americium analysis. The detected activities for
the plutonium and americium isotopes justify the reduced aliquot analyzed, therefore the data is
accepted for reporting. Except as noted, the LCS, batch blank, sample and sample duplicate
(B0W516) results are within contractual requirements.

Neptunium-237 by method RICH-RC-5009:
The sample matrix spike result failed to meet acceptance limits with a 22% radiochemical
recovery due to sample matrix. The data are accepted for reporting with approval [J. Kessner
10/21/99]. The duplicate sample results have detected activity greater than the achieved MDA.
These results may be false positive due to elevated levels of plutonium found in the sample.
Except as noted, the LCS, batch blank, samples, sample duplicate (BOW518) and sample matrix
spike (BOW516) results are within contractual requirements.

Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017:
The MDAs do not consistently meet the CRDL for all isotopes reported for samples B0W515,
B0W516, B0W517, BOW518 and B0W519 due to insufficient volumes (insulation and metal
coupon matrices). Standard count times were used with the reduced gamma geometries. Two
batch method blank samples were analyzed at comparable sample geometries (based on sample
volumes). The blank with the smaller/reduced (25mL) geometry did not meet the CRDL for any
isotope except Cs-137. The blank with the standard volume (200mL) geometry was within limits
for all isotopes, therefore the data are accepted with the MDAs achieved. Duplicate analysis
results for Cs-137 do not meet the RPD limit due to the non-homogeneous sample matrix
(insulation). Since all other isotopes are within limits, the duplicate results are accepted for
reporting. Except as noted, the LCS, batch blank, samples and sample duplicate (BOW517)
results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

0004



Cluan terra

Bechtel Hanford, Inc.
November 16, 1999
Page 4

hard copy data package has
by the following signature.

been authorized by the Laboratory Manager or a designee, as verified

Reviewed and approved:

Pace Waddell
Project Manager
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SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9DIRVG10

BOW517

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02883 / 9153

OTHER

8/26/99 3:00:00 PM

COUNTING
Q ERROR(2s)

U 5.2E-02
8.1 E-02

U 1.4E-01
U 1.5E-01
U 1.2E-01

4.6E+00
J 2.1E+00

TOTAL
ERROR (2s)

5.2E-02
8.1E-02
1.4E-01
1.5E-01
1.2E-01
1.1E+01
2.6E+00

MDA/IDL

9.35E-02
8.64E-02
2.21 E-01
2.54E-01
2.02E-01
1.51E+00
3.01E+00

REPORT
UNIT

pCi/g

pCi/g
pCi/g
pCi/g

pCi/g

pCi/g
pCi/g

YIELD

100.00%

100.00%

METHOD
NUMBER
RICHRC5017
RICHRCS017
RICHRCS017
RICHRC5017
RICHRC5017
RICHRCSO14
RICHRC5014

Number of Results: E

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

0006

ANALYTE

CO-60
CS-137
EU-152
EU-1 54
EU-155
ALPHA
BETA

RESULT

2.67E-02
2.62E-01
-1.24E-01
-3.42E-02
1.53E-02
4.91E+011
1.11E+01
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D1RW10

8OW518

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02883 / 9153

OTHER

8/26/99 3:00:00 PM

COUNTING
Q ERROR(2s)

1.8E-01
U 5.2E-02

9.1 E-02
U 1.3E-01
U 1.5E-01
U 1.OE-01

1.3E+01
1.iE+00

TOTAL
ERROR(2s)

4.9E-01
5.2E-02
9.1 E-02
1.3E-01

1.5E-01
1.0E-01

2.9E+02
3.5E+00

MDAIIDL

1.13E-02
9.72E-02
8.08E-02
2.32E-01
2.69E-01
1.56E-01
3.42E-01
6.03E-01

REPORT
UNIT

pCi/g
pCi/g

pCilg

pCilg

pCi/g

pCi/g

pCi/g

pCi/g

YIELD

100.00%

100.00%
100.00%

METHOD
NUMBER

RICHRC5009

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5014

RICHRC5014

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

ANALYTE

NP-237
CO-60
CS-1 37
EU-152
EU-154
EU-1 55
ALPHA

BETA

RESULT

1 .98E+00
2.02E-02
1.57E-01

9.12E-02
3.18E-02
1.05E-01
1.40E+03

2.54E+01
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D1RVV20

B0W518

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02883 / 9153
OTHER

8/26/99 3:00:00 PM

COUNTING
Q ERROR(2s)

3.7E+01
U 2.4E+00
U 0.OE+00

1.9E+01
8.4E+01

TOTAL
ERROR (2s)

7.4E+01
2.4E+00
2.2E+00
2.2E+01
2.3E+02

MDAIIDL

4.16E+00
3.30E+00
2.48E+00

9.18E+00
6.76E+00

REPORT
UNIT

pCig
pCi/g
pCi/g
pCi/g
pCi/g

YIELD

91.32%
91.50%
91.50%
57.03%
57.03%

METHOD
NUMBER
RICHRC5008
RICHRC5008
RICHRC5008

RICHRC5010
RICHRC5010

Number of Results: E

Result = IDL When Not Detected
(Q)ualifiers: U= Analyte result < MDAIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

0008

ANALYTE

AM-241
CM-242
CM-244

PU-238
PU239/40

RESULT

3.74E+02
1.22E+00
0.OOE+00
5.99E+01
1.18E+03
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D1RWO10

B0W515

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02883 / 9153
OTHER

8/26/99 3:00:00 PM

COUNTING
o ERROR(2s)

U 8.2E-02
U 8.5E-02
U 2.1E-01
U 2.3E-01

U 1.8E-01
4.2E+00

J 2.1E+00

TOTAL
ERROR (2s)

8.2E-02
8.5E-02
2.1 E-01
2.3E-01
1.8E-01
6.4E+00

2.5E+00

MDAIIDL

1.53E-01
1.35E-01

3.47E-01

4.OOE-01

3.18E-01
1.49E+00

2.87E+00

REPORT
UNIT

pCi/g

pCilg
pCi/g

pCiyg
pCi/g

pCi/g

pCi/g

YIELD

100.00%
100.00%

METHOD
NUMBER

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5014

RICHRC5014

Number of Results: E

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA[IDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

00 09

ANALYTE

CO-60
CS-1 37
EU-152
EU-154

EU-155
ALPHA
BETA

RESULT

6.19E-02
8.67E-02
-5.47E-02

-2.52E-02

1.56E-01
2.47E+01

1.13E+01



wfuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D1RW310

BOW516

ANALYTE RESULT Q
AM-241 6.19E-01 J
CM-242 -4.25E-04 U
CM-244 0.OOE+00 U

PU-238 1 23E-01 J

PU239/40
NP-237
CO-60
CS-1 37
EU-152
EU-154
EU-155
ALPHA
BETA

2.99E+00
O.OOE+00
1.53E-01
2.32E-01
-5.76E-02

1.50E-01

1.80E-01
3.56E+00

1.41 E+00

COUNTING
ERROR (2s)

1.1E-01
8.5E-04
0.OE+00

6.OE-02
2.9E-01

0.OE+00

1.2E-01
1.2E-01

2.7E-01
3.6E-01

2.5E-01

2.3E+00

1.9E+00

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

1.5E-01
8.5E-04
1.1E-02
6.4E-02

6.2E-01
1.0E-02
1.2E-01
1.2E-01
2.7E-01

3.6E-01
2.5E-01
2.4E+00

1.9E+00

MDAIIDL

2.42E-02

2.14E-02

1.23E-02
1.96E-02
1.96E-02
1.13E-02
2.38E-01
2.31E-01
4.63E-01
6.56E-01

4.51E-01

3.29E+00

3.91 E+00

W02883 / 9153
OTHER.

8/26/99 3:00:00 PM

REPORT
UNIT

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCilg

pCi/g

pCi/g

pCilg

pCilg

pCilg

METHOD
YIELD NUMBER
86.37% RICHRC5008

86.37% RICHRC5008

86.37% RICHRC5008

45.01% RICHRC5010

45.01% RICHRC5010

100.00% RICHRC5009

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

100.00% RICHRC5014

100.00% RICHRC5014

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D1RW810

B0W519

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02883 / 9153
OTHER

8/26/99 3:00:00 PM

COUNTING
ERROR(2s)

3.8E-02
9.5E-02
9.1 E-02
1.2E-01
8.4E-02
1.OE+00
2.1 E+00

TOTAL
ERROR(2s)

3.8E-02
9.5E-02
9.1 E-02
1.2E-01
8.4E-02

1.0E+00
2.5E+00

MDAIIDL

6.59E-02
6.OOE-02

1.57E-01
2.03E-01
1.49E-01

1.74E+00

3.22E+00

REPORT
UNIT

pCilg
pCi/g

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

YIELD

100.00%
100.00%

METHOD
NUMBER
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5014
RICHRC5014

Number of Results: E

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

0011

ANALYTE
CO-60
CS-137

EU-1 52
EU-154
EU-1 55
ALPHA

BETA

RESULT
-3.40E-03

5.64E-01

3.37E-02
-6.12E-02
9.59E-02
9.72E-01
9.85E+00

a
U

U
U
U
U
J



Quanterra

DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ORIG LAB SAMPLE ID:

QUANTERRA, Richland

D1RVG17R

B0W517 DUP

9D1RVG10

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02883 f 9153

OTHER

8/26/99 3:00:00 PM

DUP COUNTING TOTAL MDA REPORT METHOD ORIG
ANALYTE RESULT Q ERROR ( 2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

1.17E-01 pCi/g

1.18E-01 pCi/g

2.47E-01 pCi/g

3.29E-01 pCi/g

2.07E-01 pCi/g

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

Number of Results: 5

Result = IDL When Not Detecte,

(Q)ualiflers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analyticall Services, Inc
rptChemRadDup; v3.41

0012

CO-60

CS-137

EU-152

EU-154

EU-155

4.67E-02

9.32E-02

-2.77E-02

3.77E-02

-1.39E-02

U

U

U

U

U

6.3E-02

6.4E-02

1.5E-01

1.9E-01

1.3E-01

6.3E-02

6.4E-02

1.5E-01

1.9E-01

1.3E-01

2.67E-02

2.62E-01

-1.24E-01

-3.42E-02

1.53E-02

54.44%

95.10%

126.83%

4119.79%

4062.31%
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DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ORIG LAB SAMPLE ID:

QUANTERRA, Richland

D1RW17R

BCW518 DUP

9D1RVV10

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

DUP COUNTING TOTAL MDAI REPORT
ANALYTE RESULT Q ERROR ( 2 s) ERROR (2 s) IDL UNIT YIELD

NP-237 1.49E+00 1.5E-01 3.8E-01 1.99E-02 pCi/g 100.00%

Number of Results: =

W02883 / 9153

OTHER

8/26/99 3:00:00 PM

METHOD
NUMBER

RICHRC5009

ORIG
RESULT

1.98E+00

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analyticall Services, Inc
rptChemRadDup; v3.41

0013

RPD

28.01%



Efuanterra

DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:
CLIENT ID:

QUANTERRA, Richland

D1RWO14R

B0W515 DUP

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02883 / 9153
OTHER

8/26/99 3:00:00 PM

ORIG LAB SAMPLE ID: 9D1RW010

DUP COUNTING TOTAL MDAI REPORT METHOD ORIG
ANALYTE RESULT Q ERROR ( 2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

6.03E+00 J 1.7E+00 1.9E+00 2.83E+00 pCi/g 100.00% RICHRC5014 1.13E+01

Number of Results: D

Result = IDL When Not Detecte

(Q)ualifiers, U = Analyte result < MDAIIDL,
J = No U qualifier and result < RDL.

Quanterra Analyticall Services, Inc

rptChemRadDup; v3.41

BETA 61.00%

0014



(I) anterra

DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ORIG LAB SAMPLE ID:

QUANTERRA, Richland

DIRW317R

B0W516 DUP

9D1RW310

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02883 / 9153

OTHER

8/26/99 3:00:00 PM

DUP COUNTING TOTAL MDAI REPORT METHOD ORIG
ANALYTE RESULT Q ERROR ( 2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

2.24E-02 pCi/9

1.42E-02 pCi/g

1.81 E-02 pCi/g

92.60%

92.60%

92.60%

RICHRC5008

RICHRC5008

RICHRC5008

6.19E-01 8.16%

-4.25E-04 235.17%

0.OOE+00 200.00%

Number of Results: E

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAIIDL,
J = No U qualifier and result < RDL

Quanterra Analyticall Services, Inc

rptChemRadDup; v3.41

AM-241

CM-242

CM-244

6.71E-01

5.25E-03

-3.60E-04

J

U

U

1.1E-01

1.1 E-02

7.2E-04

1.6E-01

1.1E-02

7.2E-04



EQuanterra

DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ORIG LAB SAMPLE ID:

QUANTERRA, Richland

D1RW318R

B0W516 DUP

9D1RW310

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02883 f 9153

OTHER

8/26/99 3:00:00 PM

DUP COUNTING TOTAL MDAI REPORT METHOD ORIG
ANALYTE RESULT Q ERROR ( 2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

9.18E-02 J

2.47E+00

4.9E-02

2.6E-01

5.2E-02

5.IE-01

2.65E-02 pCi/g 51.61%

1.78E-02 pCi/g 51.61%

RICHRC5010

RICHRC5010

Number of Results: L

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAIDL,
J = No U qualifier and result < RDL.

Quanterra Analyticall Services, Inc

rptChemRadDup; v3.41

00.16

PU-238

PU239/40

1.23E-01

2.99E+00

29.04%

19.10%
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DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:
CLIENT ID:

QUANTERRA, Richland

D1RW814R

BOW519 DUP

SDG: /RPT GRP:

MATRIX:.

DATE RECEIVED:

W02883 / 9153

OTHER

8/26/99 3:00:00 PM

ORIG LAB SAMPLE ID: 9D1RW810

DUP COUNTING TOTAL MDAI REPORT METHOD ORIG
ANALYTE RESULT Q ERROR (2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

3.11E+00 J 1.8E+00 1.9E+00 2.32E+00 pCi/g 100.00% RICHRC5014 9.72E-01

Number of Results: E

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL

Quanterra Analyticall Services, Inc

rptChemRadDup; v3.41

0017

ALPHA 104.74%



4Quanterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG IRPT GRP: W02883 / 9153

LAB SAMPLE ID: D2FVE11B MATRIX: OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

CO-60

CS-137

EU-152

EU-154

EU-155

3.01 E-03

2.07E-03

-5.70E-02

7.26E-02

1.77E-02

U

U

U

U

U

4.5E-02

4.6E-02

1.2E-01

1.3E-01

9.7E-02

4.5E-02

4.6E-02

1.2E-01

1.3E-01

9.7E-02

8.13E-02

8.02E-02

1.77E-01

2.40E-01

1.70E-01

pCi/g

pCi/g

pCi/g

pCilg

pCUg

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

Number of Results: E

Result = IDL When Not Detected
(Q)ualifiers: U= Analyte result < MDAIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc
rptChemRadBlank; v3.41

00'8



ugjkianterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02883 / 9153

LAB SAMPLE ID:

COUNTING
ERROR(2s)

1.3E-02

1.3E-02

3.2E-02

4.1 E-02

2.6E-02

TOTAL
ERROR(2s)

1.3E-02

1.3E-02

3.2E-02

4.1 E-02

2.6E-02

MDAIDL

2.27E-02

2.23E-02

5.52E-02

7.27E-02

4.50E-02

REPORT
UNIT YIELD

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

METHOD
NUMBER

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

Number of Results: CF

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

0019

D2FVE13B MATRIX: OTHER

ANALYTE

CO-60

CS-137

EU-152

EU-154

EU-155

RESULT

-4.74E-03

2.OOE-03

8.86E-03

1.27E-02

-3.53E-03

Q

U

U

U

U

U



%illuanterra

BLANK RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D2FVK11B

SDG /RPT GRP:

MATRIX:

W02883 / 9153

OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

NP-237 0.OOE+00 U 0.OE+00 1.OE-02 1.13E-02 pCiug 100.00% RICHRC5009

Number of Results: K

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc
rptChemRadBlank; v3.41



()Nuanterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02883 1 9153

LAB SAMPLE ID: D2FW213B MATRIX: OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA)IDL UNIT YIELD NUMBER

AM-241

CM-242

CM-244

6.78E-01

-7.26E-04

0.OOE+00

J

U

U

1.1E-01

1.OE-03

0.0E+00

1.6E-01

1.0E-03

1.0E-02

1.15E-02

2.07E-02

1.15E-02

pCilg

pCi/g

pCi/g

93.65%

93.65%

93.65%

RICHRC5008

RICHRC5008

RICHRC5008

Number of Results: E

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

~O2I



(j~uanterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02883 / 9153

LAB SAMPLE ID: D2FWA13B MATRIX: OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA)IDL UNIT YIELD NUMBER

PU-238 I 14E-01 J 46E-02 5OE-02 1 24E-02 pCi/g 71.04% RICHRC5010

PU239/40 2.67E+00 2.2E-01 5.1E-01 1.24E-02 pCi/g 71.04% RICHRC5010

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result< RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41



(i) anterra

BLANK RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D2FWE11B

SDG IRPT GRP:

MATRIX:

W02883 / 9153

OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER

BETA -8.89E-02 U 2.2E-01 2.2E-01 5.10E-01 pCi/g 100.00% RICHRC5014

Number of Results: C

Result = IDL When Not Detected
(Q)ualifiers: U= Analyte result < MDAJIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

0023



filuanterra

BLANK RESULTS

QUANTERRA, Richland SDG /RPT GRP: W02883 1 9153

LAB SAMPLE ID: D2FWJ11B MATRIX: OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

ALPHA 1.31 E-02 U 3.4E-02 3.4E-02 7.27E-02 pCi/g 100.00% RICHRC5014

Number of Results: 5

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

LAB NAME:



uggianterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02883 / 9153

LAB SAMPLE ID: MATRIX: OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

2.5E-03

2.5E-02

2.5E-03

2.5E-02

4.41 E-02

2.40E-02

pCi/g

pCi/g

46.92%

46.92%

RICHRC5010

RICHRC501 0

Number of Results: Fj

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

0025

D39PP11B

PU-238

PU239/40

-2.12E-03

1.77E-02

U

U



Suanterra

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D2FVE12S

SDG: /RPT GRP:

MATRIX:

W02883 / 9153

OTHER

COUNTING
Q ERROR (2 s)

3.6E-01

2.7E-01

6.4E-01

TOTAL MDA
ERROR (2 s) IDL

3.6E-01 9.15E-02

2.7E-01 1.14E-01

6.4E-01 2.65E-01

REPORT
UNIT YIELD

pci/g

pCi/g

pCi/g

EXPECTED

3.04E+00

1.98E+00

6.10E+00

RECOVERY

99.77%

100.60%

89.78%

Number of Results:

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAIIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41

ANALYTE

CO-60

CS-137

EU-152

RESULT

3.04E+00

1.99E+00

5.48E+00



QPanterra

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D2FVK12S

SDG: IRPT GRP:

MATRIX:

W02883 / 9153

OTHER

COUNTING
ERROR (2 s)

1.1E-01

TOTAL MDAI
ERROR(2s) IDL

2.1E-01 1.94E-02

REPORT
UNIT YIELD EXPECTED

pCiyg 100.00% 9.08E-01

RECOVERY

82.71%

Number of Results: =

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAIIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41

ANALYTE

NP-237

RESULT

7.51E-01

Q

J

( 0 27



Quanterra

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D2FW214S

SDG: IRPT GRP:

MATRIX:

W02883 / 9153

OTHER

COUNTING TOTAL MDA/
Q ERROR(2s) ERROR(2s) IDL

2.OE-01 4.3E-01 1.78E-02

REPORT
UNIT

pCi/g

YIELD

94.51%

EXPECTED RECOVERY

2.28E+00 98.90%

Number of Results: L

Result = IDL When Not Detects

(Q)ualifiers: U = Analyte result < MDAAIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadkcs; v3.41

ANALYTE

AM-241

RESULT

2.25E+00



(zAhanterra

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D2FWA14S

SDG: /RPT GRP:

MATRIX:

W02883 / 9153

OTHER

COUNTING TOTAL MDA/
0 ERROR (2 s) ERROR (2 s) IDL

2.2E-01 4.7E-01 1.40E-02

REPORT
UNIT

pCi/g

YIELD EXPECTED

65.96% 2.28E+00

RECOVERY

103.87%

Number of Results: D7

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41

ANALYTE

PU239140

RESULT

2.37E+00



CA,'uanterra

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D2FWE12S

SDG: /RPT GRP:

MATRIX:

W02883 1 9153

OTHER

COUNTING TOTAL MDAI
Q ERROR(2s) ERROR(2s) IDL

J 8.OE-01 2.OE+00 4.95E-01

REPORT
UNIT

pCi/g

YIELD EXPECTED

100.00% 1.37E+01

RECOVERY

101.80%

Number of Results: Tii

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41

ANALYTE

BETA

RESULT

1.39E+01

0030



(Alianterra

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D2FWJ12S

SDG: IRPT GRP:

MATRIX:

COUNTING
ERROR (2 s)

3.1E-01

TOTAL MDAI
ERROR (2 s) IDL

9.3E-01 5.97E-02

REPORT
UNIT

pCi/g

YIELD EXPECTED RECOVERY

100.00% 4.54E+00 94.08%

Number of Results: 1 .

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAMIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41

0031

ANALYTE

ALPHA

RESULT

4.27E+00

W02883

OTHER

Q
J

19153



vg7juanterra

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

D39PP12S

SDG: /RPT GRP:

MATRIX:

W02883 1 9153

OTHER

COUNTING TOTAL MDA/ REPORT
RESULT Q ERROR (2 s) ERROR (2 s) IDL UNIT

2.70E+00 2.9E-01 5.8E-01 3.80E-02 pCi/g

YIELD EXPECTED RECOVERY

44.14% 2.26E+00 - 119.30%

Number of Results: KI

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAIIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41

0032

ANALYTE

PU239/40



()uanterra

MATRIX SPIKE RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

DIRW319W

SDG: /RPT GRP:

MATRIX:

W02883 i 9153

OTHER

SPIKE COUNTING TOTAL REPORT SAMPLE
ANALYTE RESULT* Q ERROR (2 s) ERROR (2s) MDAJIDL UNIT RESULT EXPECTED RECOVERY

NP-237 1.97E-01 J 5.6E-02 7.3E-02 1.98E-02 pCilg O.OOE+00 9.03E-01 21.87%

Number of Results: F;

j*Spike Result Corrected For Sample Result I
Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDAJIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc
rptChemRadMatrIxSpIke; v341

0033



XOuanterr

Data Review Checklist
RADIOCHEi'flSTRY

Lot Number: 9/,;K//
Client ID: I L 1?Z-
Due Date: //
QC Batch Number: SDG Number :;2P
Method Test Parameter: -\2f

Matrix: f_//_ _.
Review Item Yes(J) No (-) N/A 2) Level

_Review (4)
A. Calibration
1. Is the calibration documentation included where applicable?
B. Sample Analysis
1. Are the sample yields within acceptance criteria? N112
2. Were all sample holding times met?
3. Is the sample Minimum Detectable Activity < the Conn=ct
Detection Limit?
C. QC Samples
L. Is the blank vield within acceptancecriteria?
2. Is the Minimum Detectable Activiry for the blank result S the
'Contract Detection Limit?

[3. Does the blank result meet the Contract criteria?
4. Is the blank result < the Contmct Detection Limit? j
5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?
6. Is the L CS result within acceptance criteria?
7. Is the LCS vield within acceptance criteria?
8. Is the LCS Minimum Detectable Activity 5 the Contact Detection
Limit?
9. Do the MSIMSD results and yields meet acceptance criteria?.
10. Do the duplicate sample results and yields meet acceptance
criteria?
D. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out? k--

3. Was the correct methodoloev used? _/ | |
4. Was transcription checked? //' | |

1 5. Were all calculations checked at a minimum frequency? I _ | |
6. Were units checked? I V

Comments on any "No" response: P I r Vh f- -24 .,

First Level Review: . ft ~i

Second Level Review:

Date: -

Date: w4
LS-038, RevS5, 4/99

0034.
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uanter

Data Review Checklist
RADIOCHEMISTRY

Lot Number: , 9 / /V/
Client ID: ,--'- t'w---- ttM di-/i
Due Date: //
QC Batch Number: '/ SDG Number:9
Method Test Parameter:
Matrix: -~74 /t a Othe r_-

Revk (v Item Yes (-4 No (q) N/A 2" Level
Review ('I)

A. Calibration
1. Is the calibration documentation included where applicable? _ _ _

B. Sample Analysis
1. Are the sample vields within acceptance criteria?
2. Were all sample holding times met?
3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
C. QC Samples
1. Is the blank vield within acceptance criteria?
2. Is the Minimum Detectable Activity for the blank result 5 the
Contract Detection Limit'?
3. Does the blank result meet the Contract criteria?
4. Is the blank result < the Contract Detection Limit?
5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?
6. Is the LCS result within acceptance criteria?
7. Is the LCS vield within acceptance criteria?
8. Is the LCS Minimum Detectable Activity 5 the Contract Detection
Limit?
9. Do the MS/MSD results and vields meet acceptance criteria?
10. Do the duplicate sample results and yields meet acceptance
criteria?
D. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked? -

5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response: e Amn,;tn cit I%'e.H-> MAhac( k_ TLi7

First Level Review:

Second Level Review:
e)I

Date: ,-2>g-?9

Date:__y,_A

LS-038, Rev.5, 4/99



Quguanterra Clouseau
Nonconformance Memo

NCM #: J00679 Classification: Anomaly
NCM Initiated By: Pam Kenitzer Status: CLOSED

Date Opened: 10/29/99 Production Area: Environmental - Sep
Date Closed: 11/16/99 Tests: Amlso by ALP

Lot #s (Sample #'s): J9H270144 (2)
QC Batch: 9278435

Nonconformance: Other (describe in detail)
Subcategory: Other (explanation required)

robem Descrption / oot ause

Name Date Description
Pam Keritzer 10/29199 Sample results were so high the tracer was masked. Sample reextracted at a lower

aliquot. Data accepted.

orrective Action

Name Date Corrective Action

ualty ssurance er ication

Verified By Due Date Status Notes:
J5dieGarnes N/A Verified/completed

-en N.t ca.o umar

Client Project Manager Date Notified Response Date How Notified
BECHTEL HANFORD, INC. Doug Swenson 11/01/99 11/01/99 by narrative

Response Response Details
No response saved

A rova "story

Name Date Approved: Position
Pam Kenitzer 10/29/99 Group Leader
Dale OConnell 10/29/99 Group Leader
Jackie Waddel 11/01/99 Project Manager
Jodie Carnes 11/16/99 Quality Assurance

Date Printed: 11/16/99 Page 1 of I

003-6



14atfaerr

Data Review Checklist
RADIOCHEMISTRY

Lot Number: 5F9 ?(- /f/VVY
Client ID:
Due Date: /
!C Batch Number: SDG Number
Method Test Parameter: 6k)- A{L
Matrix: _ _ ___

Review Item Yes (-4) N (7 N/A (4) 212d Level
Review (4)

A. Calibration
1. Is the calibration documentation included where applicable?
B. Sample Analysis
1. Are the sample yields within acceptance criteria?
2. Were all sample holding times met?
3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
C. QC Samples
t. Is the blank vield within acceptance criteria?
2. Is the Muuimum Decectable Activity for the blank result:5 the
Contract Detection L inut?
3. Does the blank result meet the Contract criteria?

4. Is the blank result < the Contract Detection Limit?
5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?
6. Is the L CS result widhin acceptance criteria?
7. Is the LCS vield within acceptance criteria?
8. Is the LCS Minimum Detectable Activity 5 the Contract Detection
Limit?
9. Do teLCS/MiiSm results and vields meet acceptance criteria?
10. Do f Me duplicate sample results and yields meet acceptance
criteria?
D. Other
I. Are all Nonconformances included and noted? A/4'tL
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked? -
5. Were all calculations checked at a minimum frequencv? -
6. Were units checked? -

Comments on any "No" response: 4at. -Ld f. e
I/

DQPVr LOIt V1u P it~rI~~LAk

First Level Review: -n..

Second Level Revew

Date:

Date:

LS-038, Rev.5, 4/99

0037
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9luanterra Clouseau
Nonconformance Memo

NCM #: J00553 Classification: Anomaly
NCM initiated By: Tabitha Liebrecht Status: CLOSED

Date Opened: 09/29/99 Production Area: Reporting
Date Closed: 11/16/99 Tests: Np-237 by ALP

Lot #'s (Sample #'s): J9H270144 (4)
QC Batch: None.

Nonconformance: LCS result out of limits
Subcategory: Matrix effect

Problem Description Root Cause

Name Date Description
TbitWLiebreht 09129/99 Max",insration andrmetal coupons Matrix spike yield but-of lirhits

Corrective A ction

Name Date Corrective Action
Tabitha Liebrecht U9729/99 Data accepted.

- uality a surance Verification

Verified By Due Date Status Notes:
Jodie Carnes N/A Verified/completed

ClentnA7ti ication Summary

Client Project Manager Date Notified Response Date How Notified
BECHTEL HANFORD, INC. Doug Swenson 10/22/99 10/22/99 by narrative

Response Response Details
No response saved

A pproval "istory

Name Date Approved: Position
Tabitha Liebrecht 09/29/99 Group Leader
Jodie Carnes 11/16/99 Quality Assurance

Date Printed: 11/16199 Page 1 of 1

0 038



Q'uanterra

DataReview Checklist
RADIOCHEMISTRY

Lot Number: / ;; ,d
Client ID: 7 ~vat/ -/ -j4 6 E/r
Due Date: 9//t
QC Batch Number: SDG Number-
Method Test Parameter: ./ f-eO
Matrix: Review Item Yes No (4) N/A() 2; Level

Review (4)
A. Calibration
1, Is the calibration documentation included where applicable?
B. Sample Analysis
1. Are the sample vields within acceptance criteria?
2. Were all sample holding times met?
3. is the sample Minimum Detectable Activity < the Contract
Detection Limit?

C. QC Samples
1 Is the blank vield within acceptance criteria?
2. Is the Minimum Detectable Activity for the blank result 5 the
Contract Detection Limit?
3. Does the blank result meet the Contract criteria?
4. Is the blank result < the Contract Detection Limit?
5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit? -
6. Is the LCS result within acceptance criteria? _

7. Is the LCS vield within acceptance criteria?
8. Is the LCS Minimum Detectable Activity 5 the Contract Detection
Limit?
9. Do the MS/MSD results and vields meet acceptance criteria? -
10. Do the duplicate sample results and yields meet acceptance
criteria?
D. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response: 5' e et -/c ( ee
0~~b % C c_

-- 1' A

Cli Li W U?? V ~. ,,-~M ;,S'%7: ii ~ J-t'-r--bn ~ 4~4 a tIhYLdJ1~,J ffflV1~~~ '-$tV7 I %.LW~~ A '' I I7W OaW

First Level Review: a ' Date: O 7-

Second Level Review: Date: 0 jot-i-

(2 LS-038, Rev.5, 4/99

I,
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())uanterra Ciouseau
Nonconformance Memo

NCM #: J00669 Classification: Anomaly
NCM Initiated By: Pam Kenitzer Status: CLOSED

Date Opened: 10/28/99 Production Area: Environmental - Sep
Date Closed: 11/13/99 Tests: Pulso by ALP

Lot #'s (Sample #'s): J9H270144 (1,2)
QC Batch: 9278439

Nonconformance: Blank result above Contract Limit
Subcategory: Other (explanation required)

*roblem Descrption /oot ause

Name Date Description
Pam Kenitzer 10/28/99 One sample in the batch was very high. The blank showed cross contamination.

Samples were reextraced. There was no sample left for dl rw3 to Treextract. Call it
lost. Reextraction of the other sample at a smaller alliquot produces good results.
Data-accepted.

Jackie Waddell 11/13/99 The detected blank activity was the same as the spike level used, however, the
duplicate sample results (DI RW3) were also detected at this level. The root cause is
unknown. JW 11/13/99

orrective Action

Name Date Corrective Action
Pam Kenitzer 70728/99 Data reextracted.
Jackie Waddell. 11/13199 The batch was reanalyzed with exception of sample DIRW3 which had insufficient

volume remaining for reanalysis. On the reanalysis data, the duplicate results
(D1 RVG) for Pu-238 do not meet the RPD limit. The original analysis result for D1 RVG
confirms the activity for Pu-239 and matches one on the reanalysis results for Pu-238.
With exception of DIRVV, both sets of data will be reported. JW 11/13/99

uality ssurance 'e ication

Verified By Due Date Status Notes:
Jodie Carnes NlA Verified/completed

lent Rob ication ummary

Client Project Manager Date Notified Response Date How Notified
BECHTEL HANFORD, INC. Doug Swenson 11/13/99 11/13/99 by narrative

Response Response Details
No response saved

Date Printed: 11/16/99 Page 1 of 2

0040



NCM #: J00669 Classification: Anomaly
NCM Initiated By: Pam Kenitzer Status: CLOSED

Date Opened: 10/28/99 Production Area: Environmental - Sep
Date Closed: 11/13/99 Tests: Pulso by ALP

Lot #'s (Sample #s): J9H270144 (1,2)
QC Batch: 9278439

Nonconformance: Blank result above Contract Limit
Subcategory: Other (explanation required)

-A pprova "istory

Name Date Approved: Position
Pam Kenitzer 10/28/99 Group Leader
Dale OConnell 10/29/99 Group Leader
Jodie Carnes 11/13/99 Quality Assurance

Date Printed: 11/16/99 Page 2 of 2
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uanterz

Data Review Checklist
RADIOCHEMISTRY

Lot Number: Z C A / )
Client ID:
Due Date: 7/f7
QC Batch Number: / - / SDG Number: .5;M
Method Test Parameter: £7EL /VS 6
Matrix: r) n ZfA

Review Item Yes ( o) N (-4) N/A (4') 2" Level
Review (4)

A. Calibration
1. Is the calibration documentation included where applicable? V
B. Sample Analysis
1. Are the sample vields within acceptance criteria?
2. Were all sample holding times met?
3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
C. QC Samples
1. Is the blank vield within acceptance criteria?
2. Is the Minimum Detectable Activity for the blank result 5 the
Contract Detection Limit?
3. Does the blank result meet the Contract criteria?
4. Is the blank result < the Contract Detection Limit?
5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit? ______

6. Is the LCS result within acceptance criteria?
7. Is the LCS vield within acceptance criteria?
8. Is the LCS Minimum Detectable Activity 5 the Contract Detection
Limit?
9. Do the MS/MSD results and vields meet acceptance criteria?
10. Do the duplicate sample results and yields meet acceptance
criteria?
D. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response: B2iR d 5.,
(1i)

p.

e r 4 f, -A-'

,-it LC tO, Ak

(9
keview: - Date: ,

econd Level Review: 1 Date:

5, 9942

I --

I - * V ,QWK (01 r
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Data Review Checklist
RADIOCHEMISTRY

Comments on any "No" response: tt FM rob taf- to nvb-

First Level Review: & >

Second Level Review: U)44 U W zd t
J)

Date: F-ZO--c

Date:

LS-038, Rev.5, 4/99

0043

Lot Number: 39 2.Iao ItLtt

Client ID: I ?-w-( a.
Due Date: R-L-9 
QC Batch Number: 7zre-aos SDGNumber: 78&s
Method Test Parameter: c.
Matrix: -... t " % ,

Review Item Yes (q) No (4) N/A (4) 2' Level
Review (4)

A. Calibration
1. Is the calibration documentation included where applicable?
B. Sample Analysis
1. Are the sample vields within acceptance criteria? --- |
2. Were all sample holding times met?
3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit? --

C. QC Samples
1. Is the blank vield within acceptance criteria?
2. Is the Miimum Detectable Activity for the blank result <5 the
Contract Detection Limit?
. Does the blank result meet the Contract criteria? -

4. Is the blank result < the Contract Detection Limit?
5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit? - 1
6. Is the LCS result within acceptance criteria?
7. Is the LCS vield within acceptance criteria?
S. Is the LCS Minimum Detectable Activity:5 the Contract Detection
Limit? -

9. Do the MS/MSD results and yields meet acceptance criteria? -

10. Do the duplicate sample results and yields meet acceptance
criteria? -

D. Other -
1. Are all Nonconformances included and noted? -a so r _

2. Are all required forms filled out?
3. Was the correct methodology used?.
4. Was transcription checked?
5. Were all calculations checked at a minimum frequencv?
6. Were units checked?

I 11o
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Data Review Checklist
RADIOCHEMISTRY

Comments on any "No" response:

First Level Review:

Second Level Revie

/II 140<K.31 1, )
w9

Date: £L 1f -

Date:

LS-038, Rev.5, 4/99 044

Lot Number: ,/4 -?o IV/
Client ID: /'
Due Date:
QC Batch Number: fi - / SDG Number: & d
Method Test Parameter: £ 7^ a-A .

Matrix: Ai ____'_ _____

Review Item ~Yes () No N/A (q/) 2" Level
Review (4')

A. Calibration
1. Is the calibration documentation included where applicable? V/

B. Sample Analysis
1. Are the sample vields within acceptance criteria?
2. Were all sample holding times met?
3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
C. QC Samples
1. Is the blank vield within acceptance criteria?
2. Is the Minimum Detectable Activity for the blank result S the
Contract Detection Limit?

3. Does the blank result meet the Contract criteria?
4. Is the blank result < the Contract Detection Limit?
5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?
6. Is the LCS result within acceptance criteria?
7. Is the LCS vield within acceptance criteria?
8. Is the LCS Minimum Detectable Activity 5 the Contract Detection
Limit?
9. Do the MS/MSD results and vields meet acceptance criteria?
10. Do the duplicate sample results and yields meet acceptance
criteria?
D. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked? V
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Data Review Checklist
RADIOCHEMISTRY

Lot Number: ~-W /4/9 9'7U/
Client ID:
Due Date:
QC Batch Number: SDG Number:
Method Test Parameter: /
Matrix: .e _____ /__

Review Item U Yes ('1) N (Y N/A ( ) " Level
Review ('/)

A. Calibration
1. Is the calibration documentation included where applicable? VO
B. Sample Analysis
1. Are the sample vields within acceptance criteria?
2. Were all sample holding times met?
3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
C. QC Samples
1. Is the blank vield within acceptance criteria?
2. Is the Minimum Detectable Activity for the blank result S the
Contract Detection Limit?
3. Does the blank result meet the Contract criteria? - 1
4. Is the blank result < the Contract Detection Limit?
5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?
6. Is the LCS result within acceptance criteria?
7. Is the LCS vield within acceptance criteria?
8. Is the LCS Minimum Detectable Activity S the Contract Detection
Limit?
9. Do the MS/MSD results and vields meet acceptance criteria?
10. Do the duplicate sample results and yields meet acceptance
criteria?
D. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response:

First Level Review:

Second Level Review:

S .I K

%XJc/W
Date: - - -'

Date:

LS-038, Rev.5, 4/99

0045
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-024-10 Pae ± or

Collector Company Contact Telephone No. Project Coordinator Price Code TV/FE Data Turnaround
Fahlberg Dave Encke 373-3461 TRENT, SI

Project Designation Sampling Location SAF No. 21 Days
233-S Plutonium Concentration Facility Process Areas - Ot 233-S 200 west B99-024

Ice Chest No. Field Logbook No. Method of Shipment
EFL 1133-7 Gov vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated

POSSIBLE SAMPLE HAZARDS/REMARKS Preservation None

Type of Container aG

No. of Container(s)

Special Handling and/or Storage Volume 500mL 0

Spe a l s t -

SAMPLE ANALYSIS tt

Sample No. Matrix * Sample Date Sample Time

BOW617 Other Solid - /I .V& -Z 2. __

BOW51 8 Other Solid D V\/ 'Row

IiiI:w 515i..- 2'2-'i, .. .I±2 ____ W6_ _[e__5-z _

f3 o w fr:6 0,L.sf4 '- i 74- el_ A ) ____"f9-i

(3 CD La5-1ge O--k S'sr Willt o t J } LO f_ _ _ __ _ _ 1V tttZ
PECIAL INSTRUCTIONS Matrix *

CIIAIN OF POSSESSION Sign/Print Names soi
(1) Gamma SpectrosCopy {Cesium-137, Cobalt-60, Europium-152, Europium-I54. Water

erime -- y DateJTie Europium-155}) 4 res_ flj .. iCsro cttsk Vapor

elinquished By Di Received By 0 9 Date/Time u9t . r . q

Relinquished By Daterime Received By Daterime 4or"'' t e . OhrLqi

LABORATORY Received By Title Date/Time

SECTION
FINAL SAMPLE Disposal Method Disposed By Daterrime

DISPOSITION



ERC Radiological Counting Facility Analysis Report

RCF Number RCF637S

Project D: 2335 RadCon

Sample ID: B0W522

SAF Number: B99-024.-..... ..

f Cpw C r 'jc

Sample Date & Time 8/19/99

Date Analyzed 8/24/99 3:19:5_

I b L,
Gamma Energy Analysis

Activity (pCi/g)
< 1.9E+02
< 2.3E+01
< 2.6E+01
< 6.2E+01
< 8.2E+01
< 7.5E+01
< 6.7E+01

< 3.2E+02
< 1.6E+02

< 5.IE+01
< 3.5E+03
< 4.5E+1

Error (pCI/g) MDC (pC!/g)
1.9E+02
2.3E+01
2.6E+01
6.2E+01
8.2E+01
7.55+01
6.7E+01
3.2E+02
1.6E+02
5.1E+01
3,5E+03
4.5E+01

\i

V

Total GEA (pCilg)

Gross Alpha**

Gross Beta

Activity (pCi/g)
1.2E+01

Error (pCi/g)
+/- 3.3E+00

2.1E+01 +/- 4.2E+00

Alpha MDC (pCi/g)

S.1E400
Beta MDC (pCi/g)

1.38+01

Definitions:

All enors repeited at 2 standard deviations.
N/R = no result or analysis not requested. 4<DC = Less than detection limit.
Al GEA results reported as "<" list the Minimum Detectable Conccnration (MDC) value for that radionuclide.
Rouwding error may result In the reported total GEA activity differing from the sum of the > MDC GEA values in the
second significant digit.

For soils and natural samples, the following applies:

The analysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of Pa-233.
U-238dau is the activity of Pb-214 and 0i-214, short lived daughter products of U-232. Equilibrium between parent and daughter products probably does
not exist in distrbcd materials.
Th-232dau Is the activity of Ac-228, Pb-212, and TI-202, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples. not containing natural materials, may have inapplicable results for the Th.I, ,nonsunkios and daughter products. The results must then be
balanced for the gross alpha analysis.
"The gross alpha results are not corrected for miss absoritlon
# No peaks for this radionuclide were visible above background in the spectrum. The result was reported as less than MDC.

Analyst 8/25/99
T. J. Snider

Report'To
Dave Enke
Dave St John

Fax
373-6562

372-9487

ReportPrinted: Wednesday,August 25, 1999

0048

1410

Nuclide
K-40
Co-60
Cs-137
Eu-152
Eu-154

Eu-155
Th-232D
Th-234
U-235
UJ-238D
U-238
Am-241

+-

;L-ItTm



ERC Radiological Counting Facility Analysis Report
- a

RCF Number RCF6379---

Project ID: 233S RadCon

Sample ID: B0W523

SAF Number: B99-024

Sample Date & Time 8/19/99 1410

Date Analyzed 8/24/99 2:163

E OJ 572 C4LM.FC
Gamma Enorgy Analysis

Activity (pCi/g)

< 3.2E+00

< 3.SE-01
< 3.7E-01
< 8.6E-01
< 1.4E+00

Error (pCi/g)

1.2E+00 +/- 5.8E-01
<C 9.8E-01l

< 4.1E+00

< 2.1E+00

< 5.1E+01

8.5E+02 +/- 5.3E+01

MDC (pCi/g)

3.2E+00

3.SE-01
3.7E-01

8.6E-01

1.4E+00
8.8E-01
9.8E-01

4.1E+00

2.1E+00

5.1E+01
4.0E+00

K
A'

\61C

p\A

1517Teo%

Total GEA (pCi/g)

Gross Alpha**

Gross Beta

2.52+02 +/- 5.4E+ IC

Activity (pCi/g)
LOE+01

Error (pCl/g)

+/- 3.7E-01

2.1E+00 +/- 3.7E-01

Alpha MDC (pCifg)

4.0E+00

Beta MDC (pci/g)
1.4+-4-00

Definitions:
All errors reported at 2 standard deviations.

/R - no result or analysis not requested. <MDC - Less than detection limi.
All GEA results reported as "<" list the Minimum Detectable Concentation (MDC) value for that rmdionuclide.
Rounding error may result in the reported total GEA activity diffeing from the sum of the > MDC GEA values in the
second sigrificant digit.

For soils and natural samples, the following applies:

The analysis of U-238 is based on the activity of Po-234m.
The analysis of Np-237 is based on the activity of Pa-233.
U-238dau is tho activity of Pb-214 and Ri-214, short lived daughter products of U-238. Equilibrium botweon parent and daughter products probably does
no exist in disturbed maserials.
Th-232dau is the activity of Ac-228 Pb-212, and TI-208, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples, not containing natural materials, may have inapplicable results for the Th, U. transuranics and daughter products. The results must then be
balanced for the gross alpha analysis.
**The gross alpha results are not conveted for mass absorbtion
# No peaks fbr this radionuclide were visible above background in the spectrum. The resut was reported as less than MDC,

Analyst
T.J. Snider

8/25/99 Report To
Dave Encke

Dave St John

Fax

373-6562

372-9427

Report Printed- Wednesday. August 25. 1999

0049

Nacdide

K-40

Co-60
Cs-137

Eu-152

Eu-154

EU-155
Th-232D

Th-234

U-235

U-238

Am-241

1 'ytl
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF6380 Sample Date & Time 2/24/99 0945

Project ID: 233S RadCon _ SAF Number B99-024 . - Date Analyzed 8/25/99 3:10:5

Sample ID: B0W524

Gamma Eiergy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCI/g)

K-40 < 6.7E+01 6.7E+01
Co-60 < 8.1E+00 8.1E+00

Cs-137 < 7.4E+00 7.4E+00

Eu-12 < 1.8E+01 I.8E+01

Eu-154 < 2.9E+01 2.9E+01
Eu-155 19E+01 1.9B+01 /

Th-232D < 2.0E+01 2.OE+01 UP
Th-234 c ~ 1.1E+02 1.16+02

U-235 < S.1E+01 5.]E+01
U-238D < 2.2E+01 2.1E+01
1J-238 < l.OE+03 1.0E+03

Am-241 < L3E+01 1.3E+01

Total GEA (pCi/g) +/-

Activity (pCi/g) Error (pCi/c) Alha MDC (Ci/g)
Cross Alpha* 1.2E+01 +/- 1.8+00 4.80+00

Gross Beta 6.5E+01 +/- 3.8E+00 Beta MDC (pCi/g)
3.6E+01

Definitions:
All errors repored at 2 standard deviations.
N/R - no result or analysis not requested. <MDC= Lcss than detection limit.
All GEA results reported as '< list the Minimum Dctctable Concrntration (MDC) value for that radionuelide.
Rounding error may result in the reported total GEA activity differing from the sum of the > MDC GA values in the
second significazt digit.

For soils and natural samples, the following applies:
The analysis of U-238 is based on the activity of Pa-234m.
The analysis ofNp-237 is based on the autivity of Pa-233.
U-238dau is the activity of Pb-214 and BI-214, short lived daughter products of U-238. EquilIbrium between parent and daughter products probably does
not exist in disnurbed materials.
Th-232dnu is the activity of Ac-222, Pb-212, and T'-208. short lived daughter products of-h-232. Equilibrium between parent end daughter products =by
not exist in disturbed materials.
Other samples, not containing natural materials, may have irWpplicable results fbr the T, U, transuranies and daughter products. The rcsults mus thn be
balanced for the goss alpha analysis.
"The gross alpha results arc not corrected for mass absorbdon
* No peaks for this radionuclide were visible above background in the spcctrum. The result was rcported Hs less than MDC.

Analyst 8/26/99 Repor To Fax
--- Dave Encke 373-6562

Dave St John 372-9487
Report Printed: Thurdy, August26,1999
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF6381 Sample Date & Time 8/24/99 0945

Project ID: 233S RadCon SAF Number: B99-024 -- Date Auslyzed $V25199 2:092

Sample ID: B0W525

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi/g)

K-40 < 8.7E+01 8.7E+01

Co-60 < 8.2E+00 8.2E+00

Cs-137 < 7.7E+00 7.7E+00
Eu-152 < 23E+01 2.3E+01

Eu-154 < 2.7E+01 2.7E+01

Eu-155 < 1.9E+01 1.9E+01

Th-232D < 2.0E+01 2.0E+01 4-
Th-234 < 1.2E+02 12E+02 Ire"

U-235 < 3.78+01 3.7E+01 ai

U1-238D < 5E+01 1.SE+01

U-238 < 1.4E+03 1.4E+03

Am-241 < ].8E+01 1.8E+01

Total GEA (pCi/g) +/-

Activity (pClg) Error (pCi/g) lph0a MDC (pCi/g)

Gross Alpha** < 3.9E+02 3.9E+02

Gross Beta < 3AE+02 Beta MDC (pCi/g)
3.4E+02

Definitions:
All error3 reported as 2 standard deviadons.
N/R - no result or analysis no; requested. <MC= Less than detection limit.
All GA results reported as '<" list the Minimum Detectable Concentration (MDC) value ror that radionuclide.
Rounding error may result in the reported total GA activity diffrring from die sum of the > MDC GEA values in the
second significant digit

For soils and natural samples, the following applies:

The analysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of Pa-233.
U-238dau is the activity oflPb-214 and Bi-214, short lived daughwr products of U-238. Equilibrium betweca parent and daughter products probably does
not exist in disturbed naserials.
Th-232dau is the activity of Ac-223, Pb-212, and TI-208, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples, not containing natnral mactrials, may have inapplicable results for the Th, U. nansuranics and daughter products. The results must then be
balanced for the grass alpha analysis.
'The Dross alpha results are not corrected for mass absorbtion

# No peaks for this radionuclide were visible above background in the spectrum. The result was reported as less than MDC.

Analyst 8/26/9 9  Rport To Fax

.n.- - - Dave Enckc 373-6562

Dave St John 372-9487

Report Printed: Thursday, August 26. 1999
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF6382 Sam WNW DAte Ti e 24/99 ARM

Project ID: 233S RadCon SAF Number: B99-024
p _

Date Analyzed 8/26/99 7*274

Sample ID: BOWS26

Gamma Energy Analysis

Nuclide Activity (pCi/g)

K-40 .E+01

Co-60
Cs-137
Eu-152
EU-154

Eu.-155.

Th-232D
Th-234

U-235

U-238

U-23D
Am-241

Error (pCi/g)
+/- 7.SE+01

< 1.3E-+01
< l.OE+0I
< 2.5E+01

< 2.2E+01
< 2.4B-01
< 2.SE+01

< 1.2E+02
< 5.7E+01
< L.9E+03

< 2.0E+01
< I.AE+01

MDC (pCi/g)
6.9E+01

1.3E+01
I.0E+01
2.SE+01

2.2E+01
2.4E+01

2.8E+01
1.2E+02

5.7E+0
1.9E+03

2.0E+1

1.4E+01

eA

tal GEA (pCL/g) S.IE+01 +I- 7.5E+01

Activity (pC/g) Error (pC/g) Alpha MDC (pC(I
Gross Alpha** < 1.9E-01 1.9E-01

Gross Beta 1.2E+01 +/- 1.8E+00 Beta M dC (p ig)
7.OE+00

Definitions:
All errors reported at 2 standard deviations.
N/ - no result or analysis not requested. <MDC= Less than detection limit.
All GEA rmsuls reported as "<" list te Minirimwn Detectable Concentation (ZDC) value for tha radionuclide.
Rounding error may result in the reported total GEA activity differing rrom the sum of the > M DC GBA valuci in the
secead significant digit.

For soils and natural samples, the following applies:
The malysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of Pa-233.
!-23dau is the activity of Pb-214 and N-214, short lived daughter products of U-23S. Equilibrium between parent and daughter products probably does
not exist In disturbed materials.
Th-232dau is the activity of Ac-22t, Pb-212, and TI-208. short lived daughter products ofTh-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples, not containing natural materials, may have inapplicable results for the Th, U, transuranics and dauohwr products. The results must then be
balanced for the gross alpha analysis.
*'The gross alpha results are not corrected for mass absorbdon
# No peaks for this radionuclide were visible above background in The spectnrn. The result was reported as Ices than MDC.

Analyst 8/26/99
tIr. marUn

Report To
Dave Enke

Dave St John

Fox
373-6562

372-9487

Report Printed: Thursday, August26, 1999
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RFSH-SOW-93-0003.
Revision 5

Figure I

SAMPLE CHECK-IN LIST
Dateffime Received: i -Q6 SG# - S 5
Work Order Number J ?11fV SAF #: S /

Shipping Coniainer ID Chain of Custody # 39-C 2 - L6

1. Custody Seals on shipping container intact? Yes [ ]o []

2. Custody Seals dated and signed? Yes to [ ]

3. Chain-of-Custody record present? Yes W 4 E[]

4. Cooler temperature

5. Vermiculite/packing materials is Wet [Dry[

6. Number of samples in shipping container.

7. Sample holding times exceeded? Yes [ No [1

8. Samples have:
tape hazard labels
custody seals appropriate sample labels

9. Samples are:
in good condition leaking
broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [ No [

11. Description of anomalies (include sample numbers):

Sample Custodian/Laboratory: ate: 36 

Telephoned To: On -By

0053


